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Polymeric porous materials have attracted much attention in many fields such as 
separation membrane, catalysis, sensor, photonic crystal, micro-reactor, 
microelectrode, biological medicine, etc.  It is urgent to develop new technologies to 
prepare ordered porous structures using different polymers.  Breath figure (BF) 
method is a facilely and cheaply self-assembling strategy for the preparation of large 
size patterns with ordered array of holes without the need for time-consuming and 
expensive lithography.  In this thesis, preparation of the polymeric films with high 
ordered honeycomb structures using static BF method was investigated, on non-planar 
substrates and non-aqueous atmosphere.  The main results are summarized as 
follows. 
Effect of glass transition temperature (Tg) of polymer on the formation of BF array 
on non-planar substrates was investigated.  In previous report, only star polymers 
with Tg below 48 oC were found forming homogeneous honeycomb coatings on the 
three dimensional substrates, and polymers with high Tg are believed difficult to 
duplicate nonplanar substrate due to their brittleness.  Two kinds of linear polymers 
with high Tg, PS-b-PAA and PS without polar end groups, were chosen in this thesis 
to prepare three dimensional porous films on different nonplanar substrates.  
Scanning electronic microscopy (SEM) views on the side wall proved that both 
polymer films with BF array perfectly replicated the surface features of these 
non-planar substrates.  The formation processes of macropores on these substrates 
were analyzed in detail, and it demonstrates that neither molecular topography nor Tg 
of polymers is the critical factor contouring nonplanar substrate. 
BF process under non-aqueous atmosphere was investigated systemically.  
Methanol and ethanol vapors were chosen as the atmosphere in which the static BF 
process was conducted.  It was found that honeycomb films with ordered pores can 
be obtained with methanol and ethanol droplets arrays as the templates.  The 
influence of the atmosphere on the film morphology, including the pore shape, size 
and the degree of pore packing order was investigated.  Furthermore, the formation 
process of the BF arrays under these alcohol vapors was investigated using a 
non-planar substrate method.  Finally, it was shown that the honeycomb films with 
















adjustable sizes, as well as the siloxane-based soft stamps.  Our results prove that the 
BF method is not only suitable for water vapor, but is also compatible with other 
organic vapors.  Also we developed a facile way to adjust the morphology features 
of the BF honeycomb films by changing the vapor atmospheres, which is valuable 
when designing and fabricating ordered microstructures. 
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